A 20-year-old West Indian student presented to the rheumatology clinic, with a 2 year history of incapacitating generalized muscle weakness and pain. On examination, he was a slim, fit-looking, muscular man, with no abnormal signs and, in particular, he had no muscle tenderness. Formal muscle strength testing was normal. Initial investigations, including urea and electrolytes, liver function tests and thyroid function were normal and the only abnormal finding was an elevated serum creatine kinase (CK) activity of 488 lUlL (upper limit of reference range: 195 lUlL).
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Further tests were undertaken to determine the nature and the cause of his reported muscle weakness and pain. These included electromyography and muscle biopsy, both of which were normal. He was admitted to hospital for 48 h of bed-rest in order to exclude vigorous physical activity as a cause of the raised CK. However, CK activity remained elevated.
Electromyography and muscle biopsy were again normal when repeated. The search for a physical cause for the patient's illness was abandoned. Psychological assessment demonstrated learned illness behaviour in an underachiever, with academically successful siblings. He was referred for behavioural therapy.
DISCUSSION
Serum total CK may be raised in such disorders as myocardial infarction, myocarditis and skeletal muscle damage. Its measurement is of use in a rheumatology clinic in the detection of carrier states in muscular dystrophy and in the monitoring of any condition producing muscle damage. Some causes of raised CK, such as hypothyroidism, can be readily eliminated and Correspondence: Dr R J L Hooper. others, such as minor muscle damage due to strain, intra-muscular injection, or vigorous exercise are usually apparent, lead only to a temporary rise in CK and therefore do not cause confusion.
The first observation that race plays a role in determining total CK activity was made by Meltzer, I who studied hospitalized, psychiatric patients and observed significantly higher CK levels in Negro patients than in Caucasians for both men and women. These findings were confirmed by another study, again of psychiatric patients receiving treatment." and the authors observed a trend in CK values in their black male population which increased with increasing darkness of skin colour. A study of CK values in patients attending a hypertension clinic was reported by Black et al. 3 More than half the subjects were hypertensive and about one-third were receiving hypotensive therapy. This study confirmed previous findings, but also reported CK activities for Hispanics who, for both men and women, had values of CK intermediate between those of blacks and whites, but not significantly different from whites. A study of employees attending medical examinations again confirmed these racial differences." Although those with 'significant illness' in the population studied were excluded, there was no discussion of what constituted a significant illness, or of concurrent drug therapy in the subjects included in the study. Other racial groups were studied in this report and, for men, Hispanics had CK values intermediate between those of black and white men, while CK values in Asian men were closely similar to those of white men. It was suggested that three reference ranges should be established for CK: a high CK group (black men); an intermediate CK group (all other men, but also including black women); and a low CK group (all other women).
Because of the importance of CK measurements in diagnosis, especially in rheumatology, we undertook a formal study' when we realized that there might be an extra, racial cause for the elevated CK in our patient. Because previous studies included patients on medication, some of whom were hospitalized, we were careful to establish a controlled study in normal subjects.
In addition to CK, lean body mass was measured in all subjects, since it had been assumed in previous studies':" that racial differences in CK were due to increased muscle mass in men, especially blacks. The study of 30 black (Afro-Caribbeans) and 30 white healthy subjects matched for age, sex and body weight excluded subjects taking any medication, those who had had any injury or intramuscular injection in the previous 4 weeks, or those who had taken part in vigorous physical activity within the previous 24 h. Black men had significantly higher CK values than white men (P<O'OI) and, interestingly, of the 15 black men, only four had CK levels below the upper reference range for white men (195 lUlL). Black women also had higher values than white women, but the difference did not achieve statistical significance. Eight of this group had values below the upper limit for women (170 lUlL). The CK values for each of the four study groups are shown in Fig. 1 . CK values were not related to lean body mass either by direct correlation in the four groups studied, or by an analysis of covariance of the combined groups after the elimination of the effect of sex and race. There are a number of possible explanations for the racial difference in serum concentrations of CK. Racial variations also exist for serum amylase" and the pattern for this enzyme is similar to that of CK, with blacks (Afro-Caribbeans) having higher levels of amylase than whites, and Asians having intermediate values.
This study also demonstrated that racial differences in total serum amylase activities could be accounted for by differences in individual isoenzyme concentrations, either singly or in combination. It was concluded that the racial difference in serum amylase levels seemed to be genetically determined. For CK, Black et al. 3 reported that the racial variation in total CK was entirely accounted for by variation in the CK2 (MM) fraction. Interestingly CK, like amylase, has macromolecular forms and these can lead to raised total CK values in about O' 5% of hospitalized patients." It is not known if these macromolecular forms have a genetic component but it seems unlikely that a racial correlation, if present, was not detected in the original studies.
In addition to differences in enzyme gene expression, the variations described for both amylase and CK could be accounted for by differences in cell permeability, or by enzyme clearance from the blood stream, both of which may themselves be genetically determined.
Although the racial difference in CK is reasonably well recognized in the United States of America;':" even there separate reference ranges have not yet been formally established. The difference is not well recognized in the UK and an awareness is required if invasive investigation is to be avoided.
